[The ratio of coat protein to bacteriophage f2 RNA in the translational repressor complex].
One of the mechanisms underlying the regulation of the bacteriophage f2 RNA translation is the repression of the phage RNA-replicase formation by coat protein. This repression is due to the formation of a complex between f2 RNA and coat protein (complex I). In this work the mechanism of complex I formation as well as the effect of this complex on the f2 RNA-replicase formation was followed by inhibition of alanine incorporation into RNA-replicase polypeptide which was separated by polyacrylamide gel electrophoresis. The molar ratios of protein to f2 RNA in complex I were analyzed by sucrose gradient sedimentation. It was been found that complex I consists of six molecules of coat protein bound per one molecule of RNA. Ribonuclease digestion of the glutaraldehyde-fixed complex resulted in a mixture of products in which the hexamers of coat protein molecules were predominant. This indicates that the six molecules of coat protein bound to f2 RNA are neighbouring. It has been also shown that under conditions required for phage protein synthesis, coat protein occurs in solution is dimer. The results show that the translational repression of the RNA-replicase cistron is due to the cooperative attachment of three dimers of coat protein to phage template, forming a hexameric cluster on the RNA strand. The proposed mechanism of the complex I formation seems to be in good agreement with the sequence of events in the phage F2 life cycle. It is known that shortly after infection of the host cell the coat protein and phage RNA-replicase begin to be synthesised. According to our findings, the first portions of coat protein do not affect the translation of the RNA-replicase gene since at low concentration the coat protein occure in the form of monomers. At a later period of phage development, when the concentration of coat protein is sufficiently high to promote the formation of protein dimers, the translational repressor complex is formed and the RNA-replicase gene becomes inoperative.